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(57)Abstract: 

PURPOSE: To provide technology for optimizing a 
transmission condition for realizing large capacity 
transmission and to obtain peripheral technology for the 
practical use of light multiplex for realizing large capacity 
transmission. 

CONSTITUTION: A transmission characteristic measuring 
part 105 measures a transmission characteristic. A signal 
light wavelength on a wavelength variable light source 106 is 
controlled, prechirping quantity is controlled (114), 
distribution compensation quantity is controlled and/or 
optical power is controlled for making the transmission 
characteristic to be the best. Non-linear effect is reduced 
by compulsorily distributing the wavelength by a distribution 
compensator 1 12. The signal light wavelength is optimized 
at every light amplification repeating section by arranging a 
wavelength variable laser. For realizing light multiplex, the 
peripheral technology of drift compensation, clock 
extraction, the recognition of a light signal channel and the 
stabilization of a clock phase can be obtained. 
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ftHflE7-f/Wr» SltiWSk 5 2fcH§3l8iiJi*P6B. 5 

10 [0027] z.0>w&. m3i^^rtmmmzM\yX, & 
mmmM^^ 3 2 1 ftfsHinuwB&K 

ffliS U Jf9lffiWV5 2 c J:o?mBtt4 9 ««mi 

iSSRr^3t?g4 4 2 iZamHBMPNM* u— »f<& 

CLfflfSHifcfc^lSrtrt^W*. *77-f^4 3fc 
4>MH5 1 tfe/TLtMsMcFtl. %ftflflS4 2®S3£ffi 
itf 4 8 iz J: tifeftftillfc. <S3@i?NH^iJW^SP 5 3 tzjm 

AT. 3tSI«SPl 1 tft&tmi 2 i:«HSJcDtej^RH!fe«: 

SnT^7 4 5 , 5 0 Ofagd®m&1)*l&%.2*l 

[0028] ^«3ttft'qraR4 4 jktmm&y -f ^ 

^45, 5 0 *tigKttH£tf5 3flf^ SiWSCIW 

TS^ill/^d^, Jf§|»ffli5 2A^®B6lul»ft4 9 

^fmai!i^i55 3fi, zemmfflmmim-? 
x. mx^&^w&imyifrzts, 5 0©m 

*©»W4 8tcfcM^S^f^*'b^|iRH'-l:* J S^i: 
4 9C§MWMRtiaiM-*i:*K, ^<O^J&a(r^J& 

[0029] i/xr&iLtiffizm^x. mm 
40 wmsitmmt&zinzjiix* &wt&&BB&w&b 
)®4 4©ffi^fi6, &mm*®&t%z±5K®%. 

i«feii3e*5 3Kj:»i€a»»«fe ! fe»3eu ^sawtt* 1 * 
. [Q.o 3 p] .^MCttinnw 5 3 i?hwm& 5 1 ^ 

ffiSmf#tt%P^6*Jtm^&tTOlHlKl4 9 1-JBI 
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[oo3i] &smmm®5 3 tzj&^Tvmmvmt 
vm*ffl%.vtzffi%AK mti. b 5 

fiP*>, teStm«)®^i:LT. IBM 

[0 0 3 2] »»<9!)CS3tt^ 

fioSSiSUbWW^tf 1 OGb/sJUU:(Z)ifiSjST-*tU^ jftg 
KU***10" M «fc»J/Jv5HBKovvcfc % JS$IH|-C& 

[0 0 3 3] fiiSmtttggIS 3 fcJ»WC7-r-**-:/ 
SJ:^^ 7^#->**T'*£fc/diB$£j@;L 

«r^ig4 4 onMSftft «m»-6 j: 5 c ut* \ 

10 0 3 4] ft9t&U*0>ftbUK:. (=®^SN 

Q=2 0 1 o g.. ( (u> -Ho ) / (ai +a. ) ) 
fiU mi •• "5RBE3t£" BSW&l"W 



(12) 



2 1 805 
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ai 



10 



20 



30 



40 



[0 0 3 5] mt&^tzfaytmtS&AT&a 

«ft 6 2«31£§«a5, 6 3l*M677-fA 6 4teifcR 
RT^fcBl 6 5t4%5Mffi& 6 6 a, 6 6btt4HBXM 
IS. 6 7 a, 6 7 b&ffig&[5]&. 6 8<*%£ftft& 6 

9, 7 oimtm^ i itm&tmyiA'it* 7 2 it 

ftjffiMk 7 3 a, 7 3btifm 7 4H£3gf<M£8ll 

[0036] ifcRnr^S6 4^ wmo&Mtmm 

3fe*H&&6 5fi. moXMEff6 40>ti(;;j 
2^KL'X-en-€ r *l#a^li§§6 6 a, 6 6b Kfln 

iD^*^t-rSCi:t,Rrfi|T'*5. ffiS&0«}6 7 a, 
6 7b{r*Dy*^CLKa, CLKb#tfE|;^£# 
WUfcfiBMWKMO*.. i'Dy^CLKa, CLK 
b RnWl/^m9«^HHQM|6 6 a, 6 6b Kin 

*7r-r/<6 3(raSA-t«. *MS5jgtE3§6 6 a, 6 6b 
Ktt. ^fi. LiNbO. Ste^ffl^/cYy/vyi^ 

[0 0 3 7] 3te#a^bS56 8Cj^{753tm^»#a<b 

T^i5^Mg§6 6 a, 6 6b diHt^^N^'f ? ^<ftf 
^195^^6 6 a, 6 6 bOfttfi&MHB 

-fbgP6 8{^v^0^o#a<b*^ns. 

[0 0 3 8] 50fe$Hfcg&6 5 4, fUAiK-hW 

H^t U ^^MEM)»t^ftttq%MSS6 4 <7>ffl7J3E$: 
A&fU 1 0Gb/s<O^D«/>?fa^-T^|fii1-S 

6 a, 6 6 bKiinAtjtlS. ^LT, ^a5^Sfgg6 6 
a, 6 6b^V^Tte3ifg^{r < toT^»IUT» M^ffi 
« 6-8 -tEftV-t&B&fiflFf-S t-r- 2-0Gb/-s ©fej^i — 



so [0 0 3 9] ye&m® 6 2 2^©ei^ 
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»7oicj:ui(Mau mmta-owi uz&^-m. 

gftg|S7 3 a, 7 3 bKAflTSo E^fc^BSU^O 
tO 04 0] ^KM£aP74[£. g}fcg|S7 3a, 7 

3 b ic^bTiawsz: £t,T*£sa* 

[004 1] |§1 9 l&mWKtik&fflmi'Ay- l,0MO 

SB. 8 2f£ftg<§g|5. 8 3tt3fc77-fA 8 4ttifcgRT 
mM. 8 5\m$mk 8 6 a, 8 6b«^a^P 
38. 8 7 a, 8 7bttKttGU& 8 8J±3fc£»« 8 
9tt#SI8nHB». 9 OliyMMfik 9 la, 9 1 bfi 

xd&uwan. 92 a, 9 2bttj2fcBiin£7'r;w?. 9 

3 a, 9 3bttft%ff. 9 4 l±iiy2§*^^gST*fcS. 

[0042] mmm 1 «. wM^^fiis^i^^gps 
itiMpmcofli^T**u. imtaMfrts. 3^«au8 2 

3fe7T-f 3 &:frUTgmL*:3te#J§-fe 
fttfftfcgp 9 0 J: iTKMU ttrtttffflffl 9 l 30 
a, 9 1 bfcj: UHHSU itlitt?^ 9 2 a, 9 
2 b fc/rl/Tg?fcSIS9 3 a, 9 3b Kjn*.*. tS^t, 
2|»oeW<tf nf^l©a3tffi9 3 a, 9 3b£ 

[0 0 4 3] 3tfB»R1!&IK£tf9 4 Hu HI»0lQftM2: 
HtiflK. S3fcSP9 3 a, 9 3 b®fil*lrt>-;ff0lii&fl» 
ft«^T3B»»»8 1 i:3tS<aa58 2 £©|lSl<D<2>£RH!fe 

$glf&#igi8 4 fctmiU AottftiQK7 -f 9 2 

a, 9 2b<DigMiaiRf& ] feflaiffli-rs e «ot» 40 

fi^BMWfcftotf LTt,4ra2£!raH!fc** 
[0 0 4 4] ^liHi. BJMco^J^^fi^^^sfc© 
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»WC, #77^6 3, 8 30ft^igtft£%flHH& 

s. 

[0045] ^n*-c*(istt»jabfeMT-fi, ^«r^s 
[0046] Eio, 11 o0rra4HB^*M»&% 

4MK3BBUH12, 1 3©0!|T-(*£fifflSKHafgUT 
El 10, El 1 2 fi^rtiffifioii'*-? A, g|l 1, 

«ft l 0 0t±3fej3£#B& l 0 lfcWH»S*^-0§S# 

m&mm. io2\*&m. io3tmstmk 1 

£Mfflm 0 1 fcl/tt*. PLC (Planar Lightwave C 

i rcui t) «:;uv>fev y^y^^mT-mm^wm^ 

(«*.«. 1 9 9 4 *«?ffiSjM?&#**&C - 3 

9 4W7Hft^«^£#0W*£B-9 3 5 f^^^g 

[0047] H 1 4 -C'li^tS^M^^-r Ate *JV ^ 
b-UlvS. fc^U C©|g|14(DfiiiJ«>J:efc±T<D4>*S 

[0048] d*i?>ia 1 o~i 4x-m^ : &fi-WLffi®ms 

[0 0 4 9] z.o®g<btsr-}*i: bx, *p>^btoS 



(14) #^¥8-3 2 18.0 5 
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®i swmommistiz. z.amttmmmv& mm>%#wmkmx\ t^m® ge) xmrnaizM 
m&mfeis*#bmMm*m\u emm** jrrs^ m*mt&m<mx (ase) 

mt*Zm-mttm®®\ 0 l ZWtfctZ. ZZ. ®m& (FWM) CJ:U % ^P^'^^im (Modulation 
T'fi, S#g5^4^85rar^tffiffiS§ 1 0 l*KMl/0**fc Instability) *%b6„ ZttflcfcU, ASE*9M83 

^ffiR!l^a55 3, 7 4, 9 4tRIUT'mv\ tiibtVX^Z. -tfcfct,, ^^M<£«£ v 

[0 0 5 0] 016, 17^fi*/-{||i£D0aA^sn« o ^-^UT^{t*S^T'FWM*WJ-C^SSit<Dfii(c 

im»K:tt£i-«^2:«»cd«. 01 7li&m sff t«kv\ &&^imtm8im>mZZt'XTl3®Wlzt t 

s. ->x-rA*{rMfcco^>B5cM(a§&«:fias-t5fii [oo5 5] «c*j. mm^mt^m^m-n^xmmmm 

AWBW>«&fcMHWll«t7r-<^ (DCF) irioT*,^ -afcfc. ^nt,«r#R9UT:, 3iniBflU38fli-rs#&ti 

[0051] ^•ascBj^iaHisn.ks^fficMmaww *^n«^b^*nrfi&£&3. •KiK<D^-fe*iJw-s 
«BM«(!i:eB&is&*sb. ^(&*6Mffl©»feff^ 4, s, 9, is, .19) jk«hr»«*<hio~i 

6. £ft&0>«B»*¥>iri^&oT*»fiVV&*CPUT?a JP [0 0 5 6] f]) ^-f— IfV^ifektt. i£@Jfeg0> 1>* 
[0 0 5 2] 018, 19Ktt*fcfl!l0W3MaS*n«. ^SIWBtS^ EPlHI^E^m*©B8^«EI2 

como. ^astRr^UMas^aifiTir^aii 1 o 6 *(wg o K&t* $ (^esuuiuc«:«. bumiej: o-cv b 1 

lsfc*£0)fe0>-?&0. 01 BfcMlRiftlBCoai^xA. <DjSBi:mniyXm2 l (l) (a) ©«fc-5fclEtfVVV 

0 1 9{i^^^*^roS^XxA£D^r««^JT-* 02 1 (2) (a) £a*i-J: 3 Kflttlfflt 

W£xizm&^®mtmt6ffi!8.iambivr. 40 021 o) (a) tzs^rx^ ^/i^xoit^±*« . 
^a»tt*«fi*8w:ft*i«c«Beufc»j. s# *. vb2<m®*mai,xm2 1 (d (b) 

flBT-fflOSgi-S^Kfii^a^t. £MSttH»ni»#£7 ©J:5i&:A£D^V^«:#ASi:. 02 1 (2) (b) iz 

-i - hv-?>y ^ u jfcgRr^?g i o 6 omkzmMmz j&t& *> \zQmmEv>ffiat. imoimxjEOJW^ 

~ m3fe$*vS.-^Ofe-t^-02-l-(-3-)— (-b)-^rT-J:^ — 

JtW^wys/sy-^i^e^jg mtym£m.£2>& so iz. iL*>Ttf*mftX'limiMMizi/7 h-rz. 
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am frbmM inm ^/y m- s. z-mm* 1 

&±V%m^<X%y74>W>^m*&&%ttWL (D 

<o) oymu-b&tz* m&Mcomim&Mfo^o 

7h) <D7vr-Y-\£>#* J 3-Z.x&<£AJi>X(Offl& 

&fi?#8$t (D>0) ©^K&Sfct^iliJ&COfta) 

»HBOSfef1*:dtrttT adMtmB-fZ £ 1 <koT, 

b 1 fcttSjWttfMKVb 2 £<sli5a>-Ca©iEflS:9Jy& 
**£fc**T?£S. *fcH2 2K^1-J:3ir. ttliaQH 
l 0 7 i:<fchli£Sag|S 10 8^ VxAfr^^ti^v 
y/vyx>^SBC«llffl , fe«WL'TWi^*^ 0 8(0 

[0 0 5 7] ^T-f/VUtlftflO/^-fcovvctt. 8£« 
ffl (SPM-GVDS&Hi) twJ:5$0^b<O|ai?3&m> 

[0 0 5 8] ^y **-£V#ft*0^fctP/TU*3fc* 
7-CDafflW»«BfifflH 1 . 3 , 4 , 8 ~ 1 9 OfflCttV > 

wnrr * i £ c <t y *#&afefl£>5'7 ba*«i»J u * 

[0 0 5 9] X7r^/^>«5HBfittfil^B0tm 
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3©i§£fc, »©#77-f><fi2S«©A. ©R 

[0060] 024 ll v Ao ffli&fS^#«)iB!l5£fii!i^ 
+. 

tBtftl : H.Onaka et al., "Measuring the Longitudial D 
istribution of Four-Wave Mixing Efficiency in Disp 
ersion-Shifted Fibers", IEEE Photonics Technology L 
etters, Vol.6, No. 12, 1994. 
10 ZZX'IZ* ft£l. lfan©DSFC#U VS)Kim& 
(FWM) ©SKfeftftKU* fc#©"a**. -*l=k 
U. iaK*KEa-2 0~+6 OtJCjUV^T, 2. 4nm©^ 
it (Kfb*: 0. 0 3nm/t;) d-T-ffl 
V\feD SFtD^HJLXn— 7*{i0. 0 7ps/nm 2 /tart?* 
SifcjHb, tfett*H»ISi:l/Tl*0. 16 8ps/nm/km 
£fl7fS£2:&&«. £©£fb& lOGb/sJBU:0>& 

|»Hr «v ^T, -HHr4f* Lft »*U*ft <b «cv *mHH*« 

[006 1] iSitcDfWilfiliia 2 5 tr*?? J: -5 tr JggftUI 

1 0 0 nx&mmi 0 3®ntc0«3tife3fe7r'r'HK 

JUKI 0 2*©ja§Ji&-^il 1 0t.L<tt»2 6{C7jH- 
J:7(r«bAl 1 0fc*Jv^fJ)Jc-5. ^S^{-fev>-CiS 

^*gttii|«t5M^-rA(DJi^{iriEI2 7 
[0 0 6 2] m&WMoJttt Oxi*. G$g#tt(rm7T 

/H©3fe77-f><*#RU OTDR (Opt ical 
Time Domain Ref f lectometr 

4? [0 0 6 3] JjU:(Diaftl¥{jlHiil*^A. 0 

u, zm^ttxmnym&^rt&iffl^ * *® 

^-^^t^-a-s^fe^^tts. ®2 82fctmi2 

mmaiGd&k{*%m?>mt:&?. m^s tmfm&sgc 

so B-t. m3 oitmmmm^m^xyv^-^y^M 
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itmmmzmHmsmi 0 1 mmuz&i ®3 2 
is&mmzQmimm®i 0 1 fettSL&M. 033 
imm%k sua*. #o^mH^#fK#ig!$gi 0 1 * 

[0065] 03 4tmim{mtzmrstmm^K7--^ 

&<Pffi®ftllij3W-Z®]E-rZ> Z t K «fc U S PM- G 
«IS»1-««t>UK:3«aB«:'«BWUTt.Av\ IS 3 5tt«<§- 

1 OfDC PU-effiS<DB8««:i|^L-3omWJ^Wb 

[0 0 6 6] fi&l/&sPMftmtt^*^fr£ft: 

[0 0 6 7] m3SRZm3 7&m^!fc<DWkX. fcD 

mmiwmffi.0>ftmfflGm 1 1 2 ^gasi-a^jfe** 

03 6fc«!!&^§G32l©*g3\ 03 7&#<£M£a&3D 
lZ£ZGVD*imx-g&m£-t&. 03 8#tf03 9 

tmm&mwmi 1 2z&m-t-$>w*&u 03 
8 m^m&McDm^. 039 t£#«K£3&z>*t&-e* 

[0 0 6 8] 03 6Xtt03 7©0»fcJSVvc. 04 OK 

3fc£cDiM&m£#B&itS;ft3. 04 1 l3RT«k 
>A« , D<0(DfSL?r&£rt£T'b&.\i\ 04 2 

Moymmm^mmtmmm^mizmm. lx t>& 



(16) 
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[0069] ±!2©J$fc S PM^?:fiJ$J-r^ < 

©m*u. tmftwomx* t>*bmntz.mizi§g.isxft 

£1-5C:i:**T?£S. 04 4~4 6£^<D^7orAJ8j& 

io a >©-r^-c*^fflnrfig-e*s„ 047-491: 
?&%®m hx t>^v \ s t> £0 5 0 ~ 5 2 t^-*- <t a 

[0 0 7 0] dtv^r^SJflBL^-C-li. 

fetymmmzmmuxMffiqtmmmizm^ymmx* 
taaffrt-*. m5 3tm®&*m&tzmkmmi 1 
8 zm&isxmmtm&mm^imimtmfflbistz 

y6&Mi/XT&<DW*&rf. m& 3X'lt.-f'<X(0®ffirp 

ffis.Mizi&mgmm 1 1 sASHBgsttTivs** ^©rb 

U v \ 054 «fc d ^3@l^filJ{xafc5Tir^£2g 
1 0 6 fcflBSLT, 3§l«SP^f>^fiI<D^ii*artii^*T- 

[0071] mssm^i 1 8tt#iAtf05 siz^-t-ye, 

30 6. 0iD^©^*S)fc5RSfJg©^T'&y?£ 

ffii 1 2 o±<o®f£& 2o^aiu -efDaJ^tBjfiafo 

IftJR^fc VUavvt^5 Q 12 2, 1 2 4<D 

mim®Lxm¥ZffimM(mmizvxx<^ a 

»J , h1S^ 1 2 8 t STrfeT- 1 2 9 D 

B Rmt£ 1 3 0*»f>^TV^. D B Rim. 1 3 0 

^ ^/V m 1 3 2(D®iU^*^U ^^^ffiftfcM 

mtoz®fr-tzt.i>ix'£z>. fitae/7b«wji2 
z£&x*z. Kowm^fm&mz-s 

[0 0 7 2] m&g&mi 1 2©^2(D^fi»Ji:UT.. 

F^^aKfc^a^(D2o©afcgxo , Ai.^^ASt 
so -tzt. ia3taai^fcj:ux.., =a. + (a. - 
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[0073] &yfflm$M&MZ£izmmMi&.<»$8%. 

kot©it!gMfci^T'tSC: iHz .fc&GaHJS&n* h 

[0074] ^it^^mm^ti^mo^ymk 
&mwx'tmm*wfeu wmm i mmizt S :&m& 

btiz. z<Dm^<o&mm<m^m. 

[0 0 7 5] 05 7»^U/c{5yT-fi. mzffl%Vti±5 

sPMmi:*<Bm-*<GVDzmimiz'3<?>tz 
iboxmw®® 1 1 2 a^su^s b iznmanx^ * 

ti, 0 2 0 &#Ml/TJSSKj8y]l3brt: «fc -5 K£3^i#|$*fe 

jgiEfc&S i 5 tr H y 7 h fc^l£1-S&33j!>*ife5. *Nr8B 
¥3-2 5 18 1 GSflKSia®*!) 

Swiitrj; 9 Tvy £>^BNao K U 7 h 
^*a*fcl»S*l/CvN&. fl|J*>, gE38l^[EOl!iBI!B.V. - 
-V. i>mEX$>Z> t mtm 5 8iZ&r?^5 lZ&-Jj%ms§r 



(17) 1#D|^8-3 2 1 80 5 

32 

•tzt. gj5 9^oTg6 0(^-rj:^fc. tttfjft^© 

fo\stz&ftx%^m>^ returns z.tiz±-? 
[0076] c<ot8&: h y y vmmfmttft&mt*/ 

Iff Q£-?X. BtfIBOHU7h«I^S^«:-e©**^ 

77&tfmii<fttiKm^*fffimmzgm-tzmiiii 
[0077] ®6 i \z&mw<D h* y 7 h*B$iuig&fc;fri- 

?iJH^tSlS^ti>tvy/vyxy^£D3l^8l^2 0 1 

1 , 20I2 •••{rinl-'atSA. (DU— iftfcfc-eti^JiiA 
*U ^1S3§2 0 1. , 20 1i -®!ffi8[llL!|g&2 0 3 
. , 2 0 3 2 -T'li. <E^S^ag§§2 0 4. , 2 0 4* 

^ ..--ejig^i/^tve^^s^jagaf . . ft -omm 

[0 0 7 8] =&3^iigS2 0 li ,20 1. — **P>Otfi 
^XK^2 0 BT-eo-SPfc^^^i: VXM&U 

2 0 8. , 208. -^ffibTMCSi-SfiWB^m • /W 
T^.«i!&l9lg&2 0 2. , 2 0 2« -trflM&i-ao ?ff^ 
^;W208i «1U k-1, 2 -, ^TNU) I**!" 

[0079] (afflifetb • 'VTxwmmm 0 2. -e 

tt. 3^5SIL/^7^^ 2 0 8 k T'WiajL/caj*3fe 
*©teffiifo£#fe$B&&2 0 4 k ©fU^J-CfiCHU^Sl/ 

Cl(O»fe3tlEPS2 0 1., 2 0 1. —0>£*1fi 

mmzfts. z<Dii5izffltfirt?>ii. 3^EPlS20i. 

o!Xit*aetaj • /^7xmmf&2 0 2. ©fpj»pii.?i?j^7 

^208. -e^u^iS^iftf. 0tlM ^ 

2 0 2, <D»{i01^7-f>»l/^2O8. T'#ftfcU/dgJS 

201. , 20 12 •••©/Wr^{W» s ^-€ f tildiji:^ 

[0080] ^(mmzm&nwmtmttn&m 

(OTDM) -t-S®^»r^S&-C*>S. -*»«Tr-e<OUi^ 

&mmmft*w 4 2 0 

so 8. , 2 0 82 "'fefflvv-cv***.. 'gZSm&nSffiX'ib 
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(0 0 8 1] zome KDWX'IX 

i. , 201, ■••&mm\z.$mLxwmi~fi 3 > ^\z 

Sfcl/CfcJ:v\ CflU^K-rs^ Wi^tbT 
CO 0 8 2 ] Bl 6 2 {r^© J: 5 tzm>mki/* : rh.<r>m 

wmv>^yw*vtfmj>%&ffl&2 o i, , 201 

r -ftJfiHlCffiBU ^3^1^2 0 1, ,20 1, - 

arts, mmmm2 o 4 «— p/c^ffiSLr^Hs 

!f. £3g4iU £ft&9J8A.;W?? L 2 0 9-eittlfl 
r^fr#«lH«»2 0 3. , 2 0 3*-KH$[18 
»fc«MJ S*.T«|»U «-KB6lH«j&2 0 3, , 2 0 3. 

(0 0 8 3] ft>m®2 0 1. , 2 0 1, ••HOflttflM? 
2 0 6 -Oftffieffi U &ffl&Ui • / V 7*<fe«& 2 0 

2 cflfc-r*. -fiffltfeai • /*477>w&m2 o 2 »a 
mmm 0 4 a>Pxz>^$r f . m^xmrnm-tz z. 

[0 0 8 4] fefefesafc . 77,W&®&2 0 20)tfUE| 

i*9»**-r y f- 2 1 0 bT^asm 2 0 1 1 , 

2 0 1, *»AX-fy*2 1 OHgJtf 

A^-fy*-2 0 9i:attrr*j:5Kja:-,xvx-c, Ublil 

[0 0 8 5] ^^j{igi6 msuwrn 

m&tfh 5. am i/cv v ^^PST- h* y 7 h 

fmBX'%z*<m<m5ttz>. ma&mM>y&>& 
_ 201 ' ' 20 1> •••**a , JfcKH***. 

-fceaiWEKU 3teiS*»t,02fc5A. 0>%\z2m$k±. 



(18) 
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[0 0 8 6] 4H6XM»2 0 l. ,20 1, - -©Msl 
&2 0 3, , 2 0 3, ■■•■ett**vfjh*fc5flH« 

^pai®aj^%3fe&tesg2 o bt?#asu 3te«a^2 

#2 0 8, , 2 0 8, -fe-f-tl^tl^LT&fflMl • /< 
-f 7XffiS&[aB&2 0 2, ,2 02, -tz^to^MWr? 
5. W#74A# 2 0 8 k ti&OTS3B£fl»2 0 1. 

[0 0 8 7] • AY7*«teH»2 0 2* T* 

tt. *A^^^U^##4i®<gM&fi5t^fefgig8ff2 
0 4* *>&4)fiH&f* «9T*ffiEffiWftLTabf^j«KU 
MfST 5}g^S8S&2 0 l k (08«fr££ 
WW'S. -©UW^J^tt#)^l3gS2 0 1, , 2 0 
1. -Kev^xnWrKlff^. SW^^^>SHJfi|T*tUi?tf 
*7-f ^Sr 2 0 8,, 208, ■••«&< Ttrfftbfcv-N. 

[0 0 8 8] C<D06 3©Wlf{*. imi&B&ZiT 
fflftft^CHU^hoWW^ ^T©^iH}!§2 0 li , 
2 0 1, — ftSnfffcftSJ^&LTV^&tf, ^IbOD^Ji: U 

[008 9] ®64 \Z*<D J: ^ 4(^fift^7A009 

oi. , 201, -^mm^-^.(omm\mT a t*^j 

sg2oi, , 2oi, -*iBWKsaitu xmfrboye 
K2mx±<r^*M\ttfc*m%tz>. rnm^amm 
2 0 4i*-r>mmBvxm-<mm> tmiu ^ 

*t69J8XJl'f y?2 0 9 T*H5fHflBI^T. fl^,®^ 
0S&2O3, ,20 3, -iafiffR»9K9iy*AT«|& 
U ^&SES6Ih15&2 0 3, , 2 0 3, — ttmWKfKIRKK: 

[0 0 9 0] ®$H?«D3^P^>iB^ie=fe3^(l4g2 0 

^<±j§S2 0 6T'^^^u (iiftl^Ui- 

^WT^fl^HIK2 0 2 ti«ij!&-tS 0 ffiffitfeU} • /Vf7 
xm&®3&2 0 2JWtfi36fc»KLT3»Wa!ll/fcfl» 
*©®^j!&S^-*^g^gg2 0 4 #>S><OliM£ffli£ 

[ 0 0 9JJ ffiffitStfU • / W T^^IhM^ 202 <oU',^ 

js^#^^«^^2 ny??iFi7caaai^2Tri"r; — 

2 0 1, -i:^$ne. 9»itx-ry^2 1 
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[0 0 9 2] ccdm^ m6 3<DMtmm^ W$tt®l 
5. coerce m^mmritz^m^2o i. , 

2 0 12 "X--t*ve*V&fc6ifc&A. , At -©ftfe^ 
PUTifc&^SU &*1S^IB8&2 0 1. ,20 1. -«© 
IBffl&lE]&2 0 3. ,203. -T-^tl^t^iScS^^ 

f. . f. -ofimtEaraEHt^. «m 

fi07^/vyx>^lBI9QN%2 0 1. ,20 1. —fe 
d&UHCKU H&£ifcgA. , A. 
#Kfe*T5*fclB«U &«SM2 0li , 201. 

0 3i ,2 03. — te*NvC-Wl*W* 

«H»2 0 1., 20 1 1 -<otitfM*'&illLxmM<0> 

[0 0 9 3] Ztofm&&&M&ytfMm2 0 5X"ft 

fc«#&*n**lfflB«7-f>Wr2 0 8i ,2 08. 
tfUTfifc^dWV7*miH|J82 0 2. ,2 02 2 

S„ «Cffltttt-/VT^iWIMBlK2 0 2 k "Ctt. iB^JIfi 
%^KU/c#^CD<£JS}JiOS^ i fef6^2 0 4 k CD<£M 

^mas2oii , 2oi 2 -X'm\m~n?. 
[0094] &mB0^K*ftro&u. 

insreiii&s. ssaw^* f «r^t?*tu*{f«7-f^2 

0 8i , 2 0 8t •••(*£< Tfefltfrfie^ C0>06 5© 

{mffiB^mzft'?T:<Dmft& v u 7 horn 

«*. ^-CCD^I8S2 0 li , 202. '"trnnw? 

[0 0 9 5] |S6 6Kfc«©<fc5fc^fift^XxA<D 
AXi , A» -(D)ISWMmi2 0 1i ,20 1 

2 -/s(D$!i^«:-^fltff«iaipgT. -cwutt**. -r«c 

*>t»v WRMW y x:>4f&0>%3EH& 2 0 l . , 

201. -4ififllCflatU &ft*M2 0 1i , 2 0 

i. ••■T'W?hji&£i&EA. , A,. -0»ft&-90>g 
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Hfcffofctt. **l<b££irf& 0 ffiW«JHR»2 0 4 

^^-yf-2 0 9-c-imaiWT. rfc'&£8KiBft2 
0 3. , 2 0 3. •••fcPOT«K«y»*."C«l&U &SE 

8M&2 0 3. , 2 0 3* -{ilRfWjCMfi^fJU^ 

[0 0 9 6] ftJBMIUOli ,20 1. -©aJ^flW-e 
tt. ^Ufca»3K*3K»«»2 0 5T^b3l6ltett» 
2 0 6-C3&U&U filBWtt'>WT^«l9ia»2 0 
70 2 bffi&i-S. fi^flfeU • Af 7*<KlftBU»2 0 2 ittb 

[0 0 9 7] • /W7^(Wftlil»2 0 2©UtfJ 

2 i o *fl-UT#Maaw§2 o l. , 

2 0 1. • ft*. 9»^5'f2 1 0tt9Jtf 

**-fy*-2 0 9£jiflJrt'S«k5K&o-tv v T:. UKHbI 

> V 7*«IEE*<Ka&-f * - fctSttffjS H U 7 h fcftlfV 
[0 0 9 8] 06 5<75ffi|t|^{^ jftS^ffi 

*fc>Hj&m 2 0 1. , 2 0 l.-©£i6Utfj3fc 

t> wwafttsw*^ ®&mmj-2 1 2cj:ot* 

ttftAi, A. •"0>%Mtt2 0 1. ,20 1. -3&»?> 

30 V^l!3t^PS2 0 1. ,20 1. — fcifePJKKHU 
•ttV^^^SiSSAL , A. -©^^©^B^ffi* 
1f5*ft«W«-«. fiWaBttB»2 0 4tt-o«tfflW 

3. , 2 0 3. •••ttflMflttf* T'fS^iSM^P* 
ff5. «-^H3S2 0 1. ,20 1. •tDajA316«:^jffi 

te^2 o * b^tm&fm?2 1 2 

dt(rJ;oT«MA, , A. v03H&fll9«5H11-«. 

^©^siL/i^#4 ; ett j e r tvm , u§S2 0 6. , 20 
TxQM»m&2o 2. ,202. ••-n j e-tt-f r *v{j«&-t 

X*ft!j« K U 7 b 4^tUl/T, ^fS-T 63^81^2 0 1 
1, , 2 0 1. •••■eHWHcffd. C©HJil®lli®6 5© 

[0 0 9 9] EI 6 8 Uli^^njJCD^a^b^xAtDflfe 
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ifc^A, , Xi ■■■amzm^/t-mmmoi, , 20 

tO 1 0 0] f^c*>*»» MWfflOT^vy x >;jr^3^ 

PS&201, ,201, -fca0«K£«u n&s&fcg 
mmmmm 0 4»-o«w/aai/TJ|i-ofi«ttf 

• fef8£-*-S. £ASIMbII|2 0 3i , 2 0 3* -fW 

201. , 2oi, ■■■<»wm*<£mi,xm£mi!,i3 

y . zni&g&mUijjKty&jfflm 205 r*#fi£ 

U m&m$L-74)V9Z 1 3 «ll/C3IBtteli»2 0 6 
XXmmtZ* .ffl&Wt£74JWi2 1 3ttfl$|B|ftK: 

2 0 6®dtf»«#ttS»AX-f 1 4 &frL,T&ffi 
ffltfttU-'WT;i{KgED&2 0 2. ,20 2, -fnmn 
WC«l»J»AT<IMWr*W5. £©«»A.*-ry*-2 14 
©TOAttMEiSBSllHfc:? -f;W2 13iIii UTS y , 

mummy 2 1 3 *«tfUt zmm-tz ± -5 k 

9f»J#*.Mvo^*fctfcfck «JS)Uvry?-2 l 4tt 
*OdJ*fl»feflCtBtttfJ • ;W7*<*£(h]S&2 0 2* 

CO 1 0 1] • /V7*«J&BH2 0 2 k ttft 

m6 sowtm®^ w&&miz&^xm%}T:8>>j. ® 
<, *&mabmt*mmK.w y wz.z&mim\, 

to i o 2) me BM&mmst&miti'X'rAaite 

Xrri* fc. <m^-4r - 1 4 0 7 1 2^m^m^titz 

**t—\z y#®®(D%.ib(Dn%B]i&iBm2 1 5* ##2 

1 6* 4rigimL//ct*CD-e*S <( 02 0&0 ( ia2 1 £#M 
ffr&£Vb li»f,Vb 2^jg-T5Ci;{-«t-pT^ , J5 : - 

fc**T»**. ^-S$kIhIK2 1 5» fcfc. Rb 
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o 3 k btizmm^cmizmtz ztt 

J: oTSWfoS £ V b 1 V b 2 ^^Jg-tS„ l&ffeS* 1 * 
V b 2 ^&S**t« t^Sid^DgfeSit^-ffl^ogfeai^ 
XlBTSOT?. flF#H$sEI&2 1 5» ©5WKPHJIDLT 

5. «s*>\ fSgS2 0 4* ^nMelgS2 0 3 k ^PJfc 

zti&m^ffi8*Km-tsivbvtz§m%i2 o 4* a> 
b<mmi-;UT*i}\&j®m2 0 2i ^tmat&m 

2 0 2* fcJSWftflsfift^llJRfefiteS-ttTtfiV^ 
Stf^^cD©§(if / <T©3^3i^2 o lk fcov* 

[0103] 06 9<Dmmi£wM(Dm6 \ ow 
&mti/7,TMztt\^xn^mm&*m\i,t^oyQ 
*$m&ztumbt\?>ib<»x-&*<, z\n& 

Xizmitz&ft&mki/^T-J* (06 2-06 8) K# 

tp i^^ms^isJK^^ni-s - 1 ore t . -f-(D 
[0104] ^o?^steiHij^ awftft^ mow) «c 
77^^<D%mmmix<(Dmmx'&m*m®&. y 

ZX\ te^fettsaaiiWBwoWWa^Kifcfttfeay 

30 &mxi& yr^/^mifflmkiiisfmto&m&tn 
mm:-<DmftMz^Lxwomz.&isi>mmx'$>s>m 
^MA,t£y^mm>mvp^~mvxmvmz,s>ztiz 
[0105] si; %mtmg>m (otdm) fijace 

^rAi^sns. w«D^ese»»4 2 &#a(r «t y 4 
^ oGb/ s coegiMst n^-rs^xxAtDa^fejp-rt. 

[0 10 6] 2 0GHz <Dm-]EmiLbX'Wrt¥-t-2> 

lA^2tfl^^X'fy5 L 24 l^J:y, ^{SLD 
■yy-ftf-K) 2 4O03Kfi#a^. {fe«I*mv^Cj39 
O2 0GHz^-g- c , dt^fS. ^ **l?*uO 

j-my&yem^c—d imyx-^-mm®®2-4-4 —2 



4 5fc«fc y 2 0Gb/s NRZife, f -e^WBeHf * 
5^ dt(C«fcy. 2 0Gb/s RZMtg, hA^^tl 
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OfcMU X) -f 5 C i: (1 <fc l> . 4 0 Gb/ s 03^fifi# 

i*5^iS^*v5. Z(D%m>®&m (OTDM) 

[0107] ztDimm&tL'c* miooyytm 

LD 2 4 0 fcjfc^-f 4 lOftbOC SS^l/X^ 

app^^ftgHStt* l d * jd*. ^w^. jesbMoo 

fciOt&T?**. -jfr. 4 0Gb/s^#a^ 

#i4-o©2 0Gb/s RZWSt'WZ'Sm GfcDEMU 
X) -f 3&K*S&6. flffCtt. Ifa^jfiiB^ (FWM) 
JMBStiH&BN (XPM) ^e®MB#«*f!ifflb 

[0 10 8] *z.x% 07 o<D«kd(r, &&flcjavi& 

tut i a* 2 dj*#x-f y *t~«fc u , i e v vmz&s. 
iz.\?y hM^zim&m&ffi&^x.bnz. 07 o 

K*JWC fiSliSS2 4 8*^S««tl/r3te#SM^tt.^ 

t'u 7^2 4 9 taoTtry h4h«iffl©^'ry^2 

5 2 fcA# 4: i: t» K. 3ftSWlfcl& 2 5 0 
*^S;ftT*Dy*fflUJlHlJ{&2 6 lKA#5ii&. * 
ny^ifliaj®j»2 5 l ld£IA.tfia8 2\z.&-Z*vh£5\z. 

A#{i-^£^aj3»2 6 o vytm®M&Kmfrt&ott& 

■74*9 <MMitem74JV#. SAW7-fM^) 2 

6 2£.toT^ny*^£S8auiffl-r6. wuiisnfc 

^n>y y + 2 5 2 fc b*y 1* ^ > 

j6UT3fcX-0*-2 5 2fiSjSLfc4 OGb/s^fim 
■i§-ifc-o<D2 0Gb/s R.Z3Kft9&4Ht OfcDEMU 
X) bT^*v€ r tW)t-^«l2 5 3, 2 5 4KA2rt 
S. 

[0 10 9] b*>U c:<DS«^i^^*Jv^fi. m 

MJSfc*>K. 7*-#£«^KliaJWUfe2 0<afc ^rny 

gfiz ;&fl-j&%**vcv>s&gs* s *>5. ti-e. *swe 

#{r^D^/^^iWiai(w+^^;t$02 OQIz 

^*-ars. -r«c*>-6, ®7 2^-r<k-5*^ mmmor. 

o©RZ#-%g, h(3BK£fettl*. £ftfc£iftl,fc4 
0GHz <Q3fc££&9i*&?By**MUU-t~*. 0?j*-t 

3&2 0GHZ <D#Uy#m^!m-i:+ft&'$;tJ&?K%: 

- -CO 1- 1-0 ] -fctr. -3^ffi«#fc^O-y4M&*ja«*£. 
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fiKfe^-^Bic-rs. 
[0 111] 07 4{::l£y-*AcDJ#£cO10Ji&%£;ft, 

3. ^SP^HS2 4 4,24 5Kft«^feA*rf S3fc85i 
LDfc-ttvWBSU M«SLD240a, 24 0 

(wli^— X Atom&OMtoWi^Z tvS„ 0/j<-f 3 <fc -5 

C »LD*>f,^igs2 4 6 -e^tens nx-nym 
m>-jj^ymM& 2 5 6 &}ipa-*-s c t k «t u . 

* |^©0!m{i^gP^II§§2 4 4 4:^5^2 4 60) 
|U)K«^ 2 5 6 Sr^W/c*^ »D240a^ 
SP^H^2 4 4©IffltrS9!tt5t»©T'*oTt«l:V\ 

^^ii!^2 4 5fia(D3t0S&^sa^6 ; t«)t:**^ 

Tt.«i:V\ CC!)3^^2 5 6£?>f^ibUfr, ^*afS«: 
[0 112] 07 6t{*±M©gI7 5CD;ffi£*:?r-XB 

4, ^SP^SS2 4 4, 2 4 5 i: UT-f *X^*l#Affi5fe 

s. 

[0 113] ^gp^lfl^iil/T^y/vyxV^ia©^ 

^ASri:*iT*tS. 07 7, 07 8lii«)^«:#i- 
t.©t?. 07 7T?li|Kfl&^lE (WiumiE) <Otgteffi£V 
efrhVf tr^ASC i: fi: J: U3te!i^J§&!ft*^*3S#? 

07 8-CfiJ^WlSlEtD^-fTXmiEE 
£VB-e*>f>VB-n::^ K J: U 3ta^J54ilS 

g&mE®»§*sv^-i'7^sffi ! fe^^T^a^pg2 

44, 2 4 5©=&m*3^IUS*^S-^*^S. 
[0 114] $.tz. ^-XB<O^I*. ^y?-24 

i£) ^.fcS^JSLD 2 4 Q<D}iij3yt<DftmbZ 1 : 1 1- 
Ui&v>ii:^J:U. «#a5^P3&2 4 4, 245O0j^J 
ffiZfflU&tttt&Z£i&i&&.. M 7. 9 Kl±<5r-*B 

^? 44, 24 5o&to%yt(omm^ i @^w®£Mii> i 
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^tx&m-tzmswz. mm® (&m2 4 6) xo> 

7 «r JSPATS - £ X\ ^mteSnfc-otD^^Oft-® 

CO 1 1 5] jfcfc, ±MO{@jgrfe«<0*S3^^2 
5 7 *JipA1-S K-ftAT. UTfBiiLfct, L < fcfc 

#f§£<aMf^ mzmme>&z%&m¥2 5 8 ^ai- 

[0 116) C1©^»JT-I*. £2l©fcVM'# 

«3*«ltfrr*£i:**C*S. 1217 3ttC<Dcko^4^ 

£>mom*7s?t*>a>T:\ 4®&mt?>ym^* g 1, g 

2, g3, g4ti"St, g l>g2 = g4>g3£>M 
#/£TS C^^fiM^ i tta^Ojfiilra*-*- J: 5 



(22) 
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[0117] £tz y ^smto-^oymMtbxsikro 

[0 1 18] &mik&3£i'X : rAlZ*3ttZft(D\?mt. L 

G9^C£^Tvssc£*%$3ti$. {5!I;U£I2!7 0 
Kfc^T. »SK2 4 2^^$nSM#{im^S 
fitt2 5 3 £&^Tgm$tl. SEM&2 4 3-Ntttt£ 
*W5fi»tt'»fc3l63Sfl» 2 5 4 "TSfcflStWS - £ *^ 

[0 119] 08 3li^fgga{^S0TDMj®^>XT- 



o» -^o^Hfeem^f>^Dy^^§i?^-r§^p 
•y^^sF^isiKs 0 2. mn*tott?ay?mmzm 
•?xgmymnr*%w<.)VT:2 >**c$Hr*-*3e 

h?—* *W£tZ> 2 KDtX&m® 306, 3 0 8 

[0120] mmwfrb&M2Hz ; r-*&m7Lim& 

4<?W&KVt5. @8 4H*JV^ 3 1 0»i5t-Sm^3 
/0 0 6, 3 0 8lZ&\,*T7ls-AfflmZffi±rt-Zfzib<Dy 

3*&©gfcB!Jx-*T'&3. 0i^B'J-r-^Jl[|iJliaI«f3 
14, 31 eizzomir—si 3 1 2 feM/UU 
K3 1 8 aEmtrnf—^miamt 3 14, 3 1 earn 

mOfcimO-r-tiMCftVX ##£g!lsH&3 2 0 

t. tfjAEj^i^m^i-^t-r-^^m^Bisi^ 

<t a tcft^AiBiK 320 teomfczmnz. mam 
MT—nm&mma 1 4, 3 1 6 ©Adnata. 

i» &0&3 2 0(Daj^P > $tUdlUXfe^\ {6H®I01»}3 

[0 1 2 1] ms siz&vttytfttmz-i*. %&mm> 

»L/T3fe7.^y^3 0 4{3#^.6^ny^#^©faffi 

So 2#ffieDii£/ £Dy^#i§-£>fls|g£ 1 8 0' */7 
Ji? [0 12 2] g|8 6i:»g8 5(D^Si^$:2^^>^ 

f^0K3 0 2-um^tit^uv^mmi.mm^ 

3 2 2 feJlST^-f yf3 04 ^m&iS tl&ttt, \Z. 

i/2^3S3 0 3T-i/2^«tk &mmmm3 2 

32feCf 3 2 3' Sr-ftl-rtWgT^T.i' y=f- 3 0 5&tf 3 
0 5' ^d^^tvS. 4^^»'K7)31&fi^-CHl~CH 
4*«gll 15 (a) ^^rt«k5{c:CHl-*CH2^CH 
3-*CH4©jiHT*#fi'fk$tl-r</^Si:-rSi:. ^-fy 
f-304li|Hi 15 (b) tz&timyiri}14t4J& 

15 (c) G5*t±5CCHl fcCHSaWJOtftfJ* 1 ' 
f>l*El 15 (d) {dgrTi^^CF^ fcCII4*S2;$? 
-fA^P-/ h^C^S^ai^^tvS,, JC^-f 0 5 
&tF3 0 5' liEll 1 5 (e) &tfEIl 1 5 (h) 

X\ HI 15 (f) (g) Kwi-J:3K:CHli:CH3 
*^$*Ts 01 15 (i) (j) l3S-*-J:$fcCH2 
^te^H4*s^$tx 5o ^jp|5j^3-i-8{i|Di|Spjjgu 

fM&Elf&Z 1 4~3 1 7A^!iHJT5IKB!lr-^{c(ieo 
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2frh. CH 3*^0^3*^, CH4#UtfJ[s!l&4 
frb&%ZnZ&5£titimg3&3 2 2, 3 2 3, 3 2 

3' fcwarr*. 

(0 12 3) B88 7ta«l/fcjK»l*W4. 08 5^*JV^ 
T<fcffiTIfi£8il 3 2 2 K J: UffifaS: 1 8 0* W b SitS 
ffcbU fc» #l$£*tSB&£03ftt#fe3fcM§3 2 4 ir «fc 

»; * □ y *#-iw>ffirc 18 0- eii s-r«B«iHi*£i*« 

1»3li*ttTt.|BWiOj^«&*l«. 3ftI®lHll&3 2 4 
tt. mtf. 08 Stoic*- ckSfc, a-*- 4a.-:/ 3 

2 6 £tttttt(3MH-6 c: J: U , 3ttBftfc**.S - 

[0 12 4) 08 9ti*fEli8iD3^llil^Dfl!l(O^J«:# 
T. 08 9(D&K-&. 08 4<D»?-#3 1 20f^b 

Rf^rbT^S. /c/£U 08 9f±2#fi©i§&fe^ 

-r. v * 3 o 4 T?^Hi«n^(i9M^«^ 

3 2 3 0TCtl«h#tt3tk 

{§3 3 22fctf3 3 4 T*fg^t#(~l£&S *k ffilllffittfB 

BP 3 3 6&tf 3 3 8T*SS5*t^:{S^iS#^-*^tb*n 
5. »0{&3 1 8fct {£S^dlSU3 3 6&tf3 3 8 

iso f m^0isi2^p>aj^$ns«k^f'. 

*IUSM.Sf&b'Jfc. 09 ltolH\fc-5fc. ^o-^fl 

moms. -3Ero^-y>'*A'ft»irr6«»T?»»T?* 

S<DT\ 3K»«EBI»3 3 0. 3tt/^^«MHl8&3 3 4& 
tPDMtttfetH&3 3 8f*&-rU*,!&3iT?fc<, 09 IS 
tf0 9 2 <fc $ C * A©**fWf L/ 

■C»r*T*.Av\ ^<8fiB3 0 6Xf±3 0 8K. 

09 3tojc*-«J:^ 3t/m^ey^-?3 4 0NJf£nS 

yttffi.®&3 2 8, 3 3 0 fcft/f^^&8P 
3 3 2, 334 *qHg£-C& 6. 
[0 12 5) 09 4te3^>;M^KJ|fc£jga^a>{K 

•t. ft&4 0 OfrbCCtftZftm&fflm 0 2 

^D?» ^fl»T?Jr6tRt . 0 4 K JSV ^T&S 

v vc» ^gp)Mg^4 o 6 tw«v ^x«a« f > t*h 

U * &l£*Mfi»aai»4 0 -8«:ttv*t£ 1 ®^#^T' 

*sws, iP2o»(^covNTti*M»3aeii»4 1 o 
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v vest 2 o^is#-cssN u mm* 1 4 -cm i ©3te<i 

-*fc©ffilB*feo< y % jtog&4 1 6-CAiifH-S. -ti 
KAoT. »10±fl^X-«ll«nS«l!BI (*-fAXP 
KtivvcBttSBRfi jWBHBft&ft. 2ES2£>i 

*^stamM$ns. ^#^fg§84 o 2 Kfcttsffiiir© 
*r*>ife£i£> ^Sfi'Msi i o 7 &9%-r&9g£&s -k ^ 

[0 12 6) «c*S. @9 4(rgNL^#S^'^«VN 
< oT^ft UTV ^ HI 7 0 liS Ufe^fifls&jSC 

. xfif. x-&mzmi-y6mmz9m%&.mM2 4 

4 &cf 2 4 5 {rjgyijtr^wtili. 5 1 + v^^tclft^s 

13^4 0 2, 4 0 6, 4 0 8, 4 10. &tf4 1 2{*L 

(mi^RiRSa^liaS) «S5. 

[0 12 7) 09 5{i*?gi38©31&m^ia©fl!i®ffll , fe^ 

■t. uiueiis4 1 8 &tf4 2 o t^«v >xmw®L t . 

3te^^^*^^i--i:* J t:*tS. M4 l 8, 
4 2 0 &HI 9 6 iZtfrf J: -5 4fa7>l^- h F E Tt?H 
MW9^ftBll2 0fc#t. ®8 
3-093 «r#Rai/-CSMa [stz^mWti(»Mffi®to» 

Vv5£fcj&*T?£5,, «Afct 08 5jyi08 7<D3teSffi 
353 0 6&tf 3 0 8 4, 0 1 1 6X140 1 1 7 iZ^rtJa 
■5 3te5hKlUK6 0 0 2T'^tV^*t{g^ei 

^ 3&WM&6 0 0, 6 0 2(ZX(!i/j(Om^J?:3l&li'^Jlel 
Ki&tf2^ttMrrtUi. ^«^fcUTfiliJIJT*#S„ 
09 1XJ£09 2<O0K{wOV^»i. 01 1 8Xf*01 
1 9 C*TJ:$C je^K0K3 2 8&tf 3 3 0(D£iJ^J 

4 jsg^a!*0st i jktf 2 ^es^i-miav \ 
(oi28) zmm^im 9 0 <fc o \z.mmmn 

»*1f&^iJ:3b*c**. 09 7W4a»$*\.TV>S(S 

bits©3t<i-^*2o^^lK-r«^IKS|54 3 0, -#05 
^m^* i P>Q/2Hz©^Py &mi:E8zt&*'( 5 
Vr^TCSfiM 3 2 » mi* fttzfu v 9&!H\z&r3X.% 

-t*)ex^y*-4 3 4» &tr^ii$n^-fi^-* ii bx- 

59 ^#-^«:S^-rS^fflf§4 3 6, 4 3 8*^&5ilS 



(24) 
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[0 12 9] ^^>^f9£flS4 3 2frbteMy*4 

3 4 ^w&z v n v ?m*^om}&ffimm®%i4 

3 9T'Rj^$tk fifflnr^|HlS&4 3 9 f±fef8fgR8lgfl4 4 
OCfcUftlWSftS. ft*g»g|S4 4 0f*. 
Q/2 bitft##©-#fc#teTS3fc#tefflS4 4 2, fl- 
^S ft*)^#feii^^{::^^sg3^- r 4 4 4. 
SM££-7-4 4 4©aj;&©-5^ ^©JiijaSf, ©^ 

$Cg. ©fgfgg£4 4 8> ^VhVU7-f;l/*4 4 6©JiJ 

4 5 0. |fi!J!!MaHl&4 5 0©t!i^ 
4 5 2. ^ ^^4 4 8©ai>J^JtU^4 5 2©aj 

#£M!tUT&ffl«rfg®j&4 3 9©aawt#*{is;*rf s 

7* A* 4 4 6 WTOST?**. L*»U C«X0^(Ct.yt 

> hV^X7-f ^ 4 4 6 fcttAi*U£nUMftttl^4 5 

O^A*1-6fi#0S Ml:**;**-*;: 
[0 13 0)139 8 (a) fctf-tJ:^ CH1©*|: 
^SSSSCfi a*fig£;}m>3fc©i:-tS 0 09 8 (b) 
I'tf-tk -5 fyfeX-f y ^ 4 3 4K*JV%-C^Dy^-%® 
ffifB*%»9«)fiCHfc^HRLTWN*i:t, gl 9 8 

(c) ^tJ:o^S3i^-T-4 4 4*^{JlJ!j$tl-3^ 
»f. 0iH«attBftfc^«. 139 8 (d) tz&t 

y*-4 3 4A^{iS0$tvfe-t^T©f i ft&WJfU 

SI 9 9 tW536fl»i: *«|0)ti5fBg 0 Ifi 
0' *»6±i8 0* *-eir«flrr«jco*iTfi Aft® 
ttiftttBI l 0 0 K^Stts J: 5 ^iliSaiHJfi^-rs. & 
fflqIX0gft4 0 9 ttflHgS4 4 8©a}^JT-W^tvS© 

v**. &1fi!£ffli©tfrDM&S0 1 oo© (b) £c& 
©ffi{iH^S4 4 8^ib^1-S^«g, ©ffifflfc-jR 

-rzfryum&m^z. m^~cmiwmms&4 5 ok 

(c) MlK**fc*tt. tISa*S£Ta*UT-& 

sa^ftffi&zi&itfjfcfc (b) j&cfcSfcSfcttiraire 

^*^fe-4-S. (a) j6K&5fc£ttgSJK&^#;b*ifr 
-ffit^^liO ^*Hto-Er*«»4-5-2 llfcW— 



WWV8 - 3 2 1 8 0 5 
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mmmim 5 o(Daj**a^is^i:^«o 1^1^ 

JtRU ^©Jfc®S5£3l£f8gj$4 4 8©tftfjfcMrL*: 



£#1810 00) (a) ;6fc*6J:dfc1W&H-*£**«r- 
ttHS§4 5 2^A*$*t-CV^*J^ffl^iJtte 
4 5 2©iU^iD®<fe§Sls$-li-Sfe«)(Dt,<D-C-*y, Jfc 
®^4 5 2 o/Wiffl«tt%Klg*-tt« c 4: fr «fc u , fflfe 
OQtotmi 0 0© (a) £ («*£) *»WftM»N£ 
5©T. ^D^^#^-£Dfia@^i 8 0' J^htfi. d 

[0131] 0101 K&is&fmttsiB 7(o^esmm 
©^t?*s 0 eh 0 i©BD»K»fc^T»*. ft&mm* 

3 8^fl|*»$#fl*ettT?«c< % ft£#®4 3 6^fij*» 
5ft-^fc-3VvCfcft#fi£3g4 6 0CJSlrVC$MfcSft. 
fiHS3PJW4 4 0 4:ra-a^K©feffi»SI54 6 2^A^J 
2*v£. «)EffiMfMtf4 4 0(cAffl$ti«^yK 

fflSEOfflttM 6 2-ettfltoD^-f>^KZDy^i-5/ c it» x 
ttOtiMMff 4 4 0, 4 6 2 ©; hV V*. 7 © 

*-e^Dy^Ofifflft«|r*-y<<, fJgA3§4 6 6 Wi 

moxffimmm 4 0^4 6 2©^rti#-^r©aj 
^a$ywB^-*sfiwsRr^iags4 3 9 ^ 
«>c>tife^fe/iaffi{;ti!oT^jg^4 6 6 atoms *> 
[0132] ig 1 0 2 t,H9 7©gg^T-*s„ mmm 

Sl$4 4 0»r«^T{£«iiS[#^$:^ajV5it«)(z^#'S: 
««UTlB»»9K:«aiM-««*>»j lw @9 3 -emm 1/ 
ft'S<B$4 3 8 (c»tt^/1IA(ft{fttl74 

7 0©7t«)©3l£®i£ ; E-^gP4 7 20>fi)^&ffiHIA4S 
**IWJUTv^. 01 O3Ji4#SHJ236U^0»j$: 7 ^ 
i". 3feX-l'y^4 3 4T^ai$n/c2o©Q / /2 bit/ 
s3^#{i^^t^A-r^^4 7 4#tf4 7 6(3j:oT 
4o©Q/4 bit/ s 3^g^-(-^^n€, 0 ***** 
4 7 4St?4 7 6^f±. <&tanr^0S4 3 9#P>{iyj$ 
tl^Q/21[ Z ^D»y^m# ; fe 1/2#H»4 7 8X*5>J^ 
L/^cQ/4Hz^Py ^m#* i fiya«r^HI^4 8 0^4 

8 2 SST-f-^nfl^&^nS. {ftffi»gP4 4 Oltffi 
SSSfcf. *r»tISll^i:bTQ/2Hz^Dy^#©fil[ffl 

f . ttmz.im 1 o 4 i^rct j: p 
cHi#tfcH3#^A*ny Mrfiasnx^s 

©T\ fefg$!iaiaJ4 4 0©fi»#{Z J: U Q/2lfe^Dy ^ 

TS. l/faJ^j-C, 3ftX-f?*4 34JCJ:»JCH 1+C 
«7 H3tCH2+CH44:4^5g{z^i-r5^i:*5T-t 
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•5. CH3'v|*&i*Lt»f t **ffifi£*Vt:v>S& 

[0 13 3] Ell 0 3£H0J-Ct;k CH1+CH3*>*^ 
7 CH2+CH4*^X'Ty^4 7 4^ 

4 8 4^«f 2 ttawwftt i/T, 

6 ^A^J$tlSQ/4Hz^Dy ^^©ffiffife»-r 
5. ^j!feS5Cf » 1 0 4©0»tt?l£CH 1 ®^-r AXD 
y hKMM^T^5*>C>> 3fe*-fy*-4 7 6fcfcCHl 
t CH 3 *r«JEC4«W6i 4:**T?t 6. ffifBMffflH 

8 6 \mmi. f 3 tMflftfftfc LT, 3fc*-f ff4 74 

IHi^ f » fctB 1 0 4 CDfllT'liC H 2 O^A7Dy h 
Kfift3*VC^5*»fc % 3fc*-fy*-4 7 4liCH2fcC 
H4 4£j£tz$H>rt-s;L fc**T?**. 

[0 13 4] 010 3tt4£fi0>0!l&;a?LTV*&rt. 8 
#ffi. 16 PUBRKiO-afcx-fy?-. fM 

mjMfmfflMmmmm-niz&\<\ m 1 o s<dei 

V&vm&Z. l/t, yf4 34 fc;h,S Q/ 2 

Hz# D V fCOfflatfmSX'&tU&t*-! y f-4 7 4 , 4 

7 6 P>nS Q/4 Ya.tr n y 9 (D<flctB^®®{r 

•5 fc**itf. 010 5 J: 5 fc. 4fctBfltt!ia»4 8 
0, 4 8 2&tf*ti?>03Wt)©ffiWW»ff4 8 4 f 4 8 

4 6fc*gB&T:*# S.' 
[0 13 5] El 0 3©ffl>£K:*iVvc, flEfaM0W4 4 
0, 4 8 4, 4 8 6^fcV^T^*CjSSS!Cfi , fa , 

f . 60102 i:RHH^«S#a»-l9:tt/c3ie/18^«5 

fllf\ 3<0^trS^T 4 CHI tftBttSZttitt 
U?V>&3feagfi4 5 3ft*fettfi &tff* ttfcfflU 
C II 3 i fc ?£UC v S»£9fflB4 5 5 

[0 1 36] 01O6&097, 101, 102, 10 
3RXf 1 0 5 K&t?**^ 5 V^ffi^tf 4 3 2 £®mS 

gum* 3 9opBiii6c«ii«to-0a>fe^i-„ ^ ^ ytm 

5feaS4 3 2f*3fe/«^g|«:tT^^gy^^4 9 0, « 

^saj^iim[HiiJ&4 9 2 s ^gjiiiaii6jgs4 9 2«Daj*^ 

4 S #-<3>^:7-<;wr4 9 4©m*c^g<i«:-^-r 

«&4>0!>'J 3 y*7is74 9 6&tf l/2»«»4 9 8 

•fifcTO£lUJ&4 3 9tt^-f 5 >^7>f ;V#4 

9 4 & V 5 y*7V74 9 6©IW^fiPA-rS©*SJIfirC 

[0-13 7 ]-#HM»tai@»4 9 2 -fcfcS <fef3R#S»^ 

0 0 ££MM&5 0 2 j&*<b&5. **lr*A0VW 
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ttW^9 1 0 7 ^MlM^ 
5fc«)fflf»»Ha5 0 0 fc£&SBKiaHi5 0 2t*^ 
W-fc 0 . 3 >4*Bas»4 3 2 j8jBJtf frtS - 1 * J 

[0 13 8] ^©^IBWWtfcfT&oiMte. % 

/m^&&fr5£ft5fc?4 9 0&. 01O8©J:ot 

[0 13 9] 0 1 0 9BB9 1 0 60|5JK©^-e*>S„ 
#f|£|5]gg5 0 4 T'fl^-afl&Stf&U l"^HfcU}5& 5 

0 e-esteft^wwfettfttU jtttsss o 8» 

fflfc JtiKL/-CSPfiamTT-*n«A*rrT 7-A *ai^j 
i"S. A^J^P>ifc» 5 0 8 *TH*ji»|W)^«tV ^SOfflJ 

[0 14 0] *mK{j£oTAA%<B9fc£v>tC 
3S»ffl<D 2otD^##{^|gfrS3^'(' y ^BBIIS 5 
5-731 5-9^l3EfcS*ljfeT i iNbO, 

5. 01 1 0fcacf«fc-5K, 2o(Dy-hM^^'f v^- 

510, 512, *nbizyem^Mmt&ytfm*\& 

5 14. 35r©y-bSBtx-f v^b i o^tD^n 

y?m^(»tifiB* 18 0' 5 1 6 

[O141]097~1O5 6#i^UTIttl!aUfe3teS^ 

vco -e«sfeu tomm&tHiL 

ffl* J Sjfi»^S«k5WI5^5-r53.i:t»i?§S. 0111 
t*JV>T. flCffiMBMV4 4 O(D|fj£fc8W'HI£09 7 ilR 

liVCO 5 2 O-OJB&Sft. ^WJH9SP4 4 0*W 
S*JJJ|JffiWVCO5 2 0^^.t>tiS. J^Tt^v 01 

1 lfl)BD»ICiSV^T. VCO5 2 0*^K-tS^D-/^ 

[0 142] 0 (t) :%*>r?7-4 3 4K:AJErt-Sjr 
□ y ^^CDffitg ( V C O 5 2 0 (DtU^jft ^cDiaffi) 
- - -a -( t ) : )teX^y^A^Ji-S^#©fifcftl (IWS-^b 
(D/s«), 1 0 1 0*#mWA^L/-CV^S il#A.S) 
4» *W$iL-tZ>* 



(26) 



[0 143] 9 (t) 
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0 (t) -a 



- 3 2 1 8 '0 5 



(t) (099# 
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V (t) : VCO$fflf£BL><.VCO<DftMmtgmm. 

v o : liggg&zganjgH 5 0 omitm 

K :JE$C 

d0/dt=o»o +V (t) =<oo 

[0 14 5] (l)^ta^l-St. (2) 5S©j;5(c 

0= (o>o +KVo) t + I, si 



s f . f&ftm&imtm 0 muxm 1 0 0® * 3 £ 
[0144] vco52ommm£^mm 

4 4 8frbfgM$M^rlo cos2rcg, tfeili^SCi 
+ Io cos2rcgi t+KVo (1) 



ckcT, a (t) (DmmS!l.»i)^t^-tt. 9 
( t ) im 9 7 W^M«g. T-ficfS^^ 

[0146] 0 ^imiEwmstiT^t. mzmm 
miooiz&m&gztz. -t^^ (a) ^ 

n 2 71 g, t ©j&frasfc < £5. ( b ) ^T'fcfc. Xjjfe 

d0/dt=u. + V (t) = «« 

d9/dt = d0/dt-da/dt=ftj, -da/dt+Vo 
=Aw. +KVo (t) 



n 2 7t g, t +C 

(C:«#?£3& I, (2) 
#K*fbTp!Jffl{::fc«h ( C ) jftTJttaMflC*S. .to 
T> 5SKi§4 4 8*^£Om*I« sin2 7tg, t fc/D 

^xra»Msagiy^i:t©a}*vo (t) \mi 121^ 

-fJ:5fcfcS 0 (RfBOH^. + 1 £iaytlC!)i§£. -l 

VK*^*S a WWbDfctf). #T 

[0 14 7] 
+KVo (t) (3) 



(t) 



da/dt&-5&jt&tf)T\ Au, : — %mX'$>Z. K 
^iET^o, K*yc#< A a>» /Ki?0T-&*H£ 9> 
OcomSVo (t) <0. d0/dt<O«ktJ. 0{±O 

[0 14 8] 0<O©J§£Vo (t)>0, de/dt 
>0<kU. eiZO^mctZ. JULhiU. 6>{i0^J|X* 

»*«*J»**i4:**P*«ik*^S4t». @iil 

m 1 1 S^31u^ii#-#lt£8P5 2 2fc*>n,vc 

ftt&£&\ -arB3EX-r «y^4 3 4 (Hill) 

l/\f>*7<<)V2 5 2 6^5 2 8{;fcV^®j^^^ 

3 48.V5 3 6lC*JVvc4B(!|ttJi3|Kfti, Jt$S5&g|ft<D 
AND&A#lSr77-A#^f:-*-6. 131 1 1 <DIeJj$T? 

Jt^©H]gW)^fiifl3-f53.4:*ST'f 5. Bf*gl85 3 0 
-&tf5 3 2 ttA^7-ffl^8(KDl£#feKK tztb(Dt.(D 
X$>»). AA^7-3J%e£UTVS5^ *H-C*3 0 
^-0-1-4-91-® 1-1-41*® l-l-l<D[HlS&$r-4 ^ffifrilKg— 
L/ct.©^^ 3fcWy^54 0, 54 2©^D'j/^ 
fiVC0 5 2 0©**% l/2^§§5 4 4T-l/2^ 



ttCH 1 t 



CH2^Sfi^nS. 
[0 15 0] 

[02] mmmemo-wt bx<mm^m^m.u 

&fflM<nft&5£i/x : r&0m(D&! t&rt-fa y ? mx$> 

[04 ] &&mm* h WLVtdmmw&Ri'* 

9-&0){lk<Dm$:z<t~7n y #mxh%>. 

[05] n^mvmnMTmA^hfc&zmjtt&jim*: 
[06] r-c^->iz^ismm.(om^mmt& 

0T**S e 

[07] Qm*mm-tzmx$>&. 

[08] ^fiOTffl^^^^A^l&tD^J'fe^^Dy 
^0-C^S. 

^09]-*f6l^^^>>XxA^^Jfe7Tct^Oy 
^0T-S>S„ 

[01 0] ^RT^il^§§A^{9rg^t»*Xfc*f6ljg 
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[011] &mi(»ft1^>^&<»B<DM£z<?7v 

(O^fca&S/^-r A©— y £0T*&5. 
[013] ^W^^^xAcoflli^tarryD 

nisi tmmm%ffli> s -s h\zmihfttt$mwv> 

[01 6] ^^<D3fe^^5 1 AcDfl!i(D^|S:74<-r^ , D 
[02 1] Vy/vy x >4W^PI8KJ5ttSl'y h*^> 

[022] 7v^—\z>#m.<D®m<ofctoizmimii 

^K§a&fe;5<-t0-e£>6. 

[023] mk&wjttizmiz®%^Mv>®m.v>-- 

[024] sg^tf&i&BU o (omimmA^rtmiib 
[02 5] ^7T^^©jaS^<D-0!l«:7jrr0-r-*> 

[026] ytyT^^mmiM^om^B-m-ei} 

[02 7] ^T^v^^l^iiii^flli^fc^-tS-e*) 

[02 8] TaffifWilIit«o*t«#31^«:^lEi-S^ 

[029] xms^^^T&coimwzifrtm? 

[03 0] «WOF«»:^*7y*ir-e:/^ftfc^ 

[03 1] mmwizm^z^m®m*:&m-&Mk 

[03 2] ^HISfnr^ilifa8&i:^l{»!l^BeiEl/^3tte3ll^ 

[03 3] ^^jcRT^bm^^ap. £ma&&tf*fci8§ 

frgagt/cjte^^xA-w-^jfe^-rsf^s. - - 

[034] mmwim-Jztmmwtgpmzmm- 
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[03 5] mmmm-iz. m^tsm. zrv**- 

[03 6] ^*6«^S#ll^gi;{ii1-*^hirJ:tj# 

a. 

[03 7] #^>*7^©fl&©0gfe;^1-0T-*5. 
[03 8] 4H»*l«a§S 1 fe^SflW^0agL/c^^l^-r 

y<7 [03 9] 3t-fil'>^fACi(0{5!I4:it@t-*5. 

[040] &mmzmmvtzmM®&(>y®®mnzi£ 
[04 1] &Mwtm&istzmmmm>fflmDS:& 

£ U^fe}H->7.-rAO-0flt^1-0-C*6. 
[04 2] ^>jftfflcD@^Sv^i)S»<0^>fiiClilffit^ l S:ilKB 

[04 3) $m&ttmffimmnmbtzffism*A 

[04 5] ^ffinas^M^fflo^gas^^isiii^^ 
[04 6] tff&fligta&fciii^as. 'sm^tfM^^aa 

[04 7] #f8c*6(ag&fcBiJSiU SfcK. ^itiJNftefeiffiJ 

<JP [04 8] ^It^Sife^W^dSL/iiliHgM^XT 

[04 9] #8HiiH883£Bt«SP, SffiSP. 2KM*H»I= 
Kft bfcft^t/X? 1 A<D^J£*i-0T-*3. 
[05 0] #BScfi8C!3&£gBgU Sf>tr, Gagft&fciHO 

[05 1] #fftffiM$feM^KffiHU*3t^^*T 
A<D— 0Ufcarr0-e<fcS. 

[052] ^mmim^mm^ awmifflfc 
[053] ymffi^mzwmm&ttmiste'tizm 

[054] 5&BfflSK:fctt5SE&fc [stzft&Mi'X 

[05 5] $J^&^^Jfcl/T(Dift&^l'-- *f<D 
Wrffij0T**5„ 
[05 6] -feJ||^*ifl9^L-r^3^*a4'iBtE[Hl-i:^ 
«93ISftft«tttfl7r-6jte^t/^T^O-fiM «:^t0 

[05 7] 3*>K, ^fiJcM^«:S5gl/^)te{5^^XT- 
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m 5 8 j mftj&*sffi£i:&z t h y 7 htiffltsitt 

[El 5 9 ] mt¥&i>igmLtt 1 K V 7 hffi^0S&cD 
8W££t&IH-t30-t?&3. 

[06 0] Wft&fiimHstzi: £fi> H y 7 hffigJUlg&Q 
SW£fc«fS0T'&S. 

[06 1] K U 7 MMRlSlgteOT S3£»Bfc 

[He 2] k y ■? hfflKm*nrt&ii&m(k 

[063] &mW(D K U 7 MtMH31K&:&-*-«3££Bfl; 
^T^AOflfiiD^I^^-t^D y ^0-C*£>S o 

[06 4] *§f§IJ8cD H V y hW«lnlK5:WrS^S^ 
^TsT-AtDflfeCDMfe^rtT'D y ^0t?*5. 

[06 5] #fgflj© H y 7 h^dlHlK^^tS^fflffc 
^7>xA®fl&CD^JS:^-r7'D «y ^0T**5„ 

[066] *§ffl&> h* y 7 hMMlSlfi&fcfrf Sft^ffift 

[067] h y 7 MftwiBiB**rt-«3e$&ft 

[068] £38010 H V 7 hnKlg|i»««1-«3^Sft 

^5^©#<D0!J£;3Cf 7P y £0-l?&3. 

[069] *fgga© H y 7 bttmisittfc*-?S3£*Bff: 

^^A<Df[!$<D^fe;^-7'P y ^0-0*6. 

[070] *m*<D?uy#wmmmuii*iz>ym 

[07 1] 07 0<Dis*T&(DWMmm-t2>?itb(n# 

[07 2] •4$mD*uy?w&mi*mw-?z>fiib<D 

[07 3] *f^O^ny^aiK$l5©fl!l0[)fi»|«:^l3ai- 
5/c«MZ)ag^0T**5„ 

[074] ^sm<o^mmm>-m^^tzfu ? 9 0t* 

[07 5] *^<D^®^C7>fl!i©0!|«:^t7 , Dy ; 5'0 

[07 6] mmrmmmmffm^m-y'uv^m 

[07 7] ^y^v7x>tWli^l^£DJigmS£E£)^#g 
3fc{rj;5 tfi^<D^ffifD^MS:giIi3-t60T- 

[07 8] VyyvyxV^M^m^lBSi^ffioyH 

50-C&S. 

[07 9] *56MtD3^#^(k®M^jti-7Dy^0 
(081) *^®3teS«^<Df0i©M*^-t-7D y # 0 



«KfH¥8-3 2 1 80 5 



54 



[08 2] ^Dy^fiIiaili]8Sffll^!II«:7^-r7Oy^0T' 

[08 3] Mmcmmmy-mtm-y'uyzme 

[084] ^^^^l^glJx-^ &4&£j£7*-*®jg 
[08 5] *IBW©3t4«aiS«)<|&(D0>J^-t7*Dy^0 
/0 [08 6] *l6qa<D^^^Dfl!i®0!I«:7j?-r7Py^0 
[08 7] *lfe^iD3e^HS®fl!l<3!)09^-r7 , Dy ; 5'0 

[08 8] trnfflssfro-mzm-tm-ebz,. 

[089] £SfciJli® Jfc^gtoffio^ £^-t 7n y 
[09 0] 3te«^^#fflYb^tlS^iffi#^«:^-r0T- 

[09 1] *mmytmwmmw i k7¥ct-7Tiy?m 

20 T^So 

[09 2] ^!©3l« ! H8IS«M©0!l«:*-r7 , nyi?0 
[093] *IBqi3tD^ai§§®fl!i©0!I«:^r7P y ;?0 

[094] immffi&mm-mitifctiru y * 0-c 

[09 5] *fgi!8{D3t^lS©flfeO0!Ife^r7Py^0 

[09 6] wmmn^ 18,42 omtmtt^wi&m 

SO V&Z. 

[097] *mi<D*uy*{m&7&t®mzft*5ye 
[098] 097 ©msswsw^feijMu-rs^'r s >^ 
[09 9] ttffi^e &ii&qjj-ts0-i?&s. 

[010 0] mm 6 £ f . j&4h0^1:<DD8^S:^i- 
0T'&5. 

[0ioi] *mn<D^mm(W&rm i t*-$m-T:'fo 
^ [0102] *mm&tmmv>mm*&tmx-$> 

[010 3] *^<D^#B|£Dfl!l(D6»|S:^-t0T-* 

[0io4]0io zo>ytsmm^K^T&mwi^WL 
[0105] *m&^mm<m<m*m-zfuy# 

0-e*£„ 

[0 rO-6]-^^r^/f|^ap®3^H©==^«:3N*r7'D 
y^0T**6„ 
[010 7] ^ffifl;^©-0!|CDagg0-C*6„ 



(29) 



2 1 80 5 



55 

[0110] y&Jy3-<DUm*&rt'7uy2m-Q& 

[mm] #mwye^m><wm*&rt7uv2 
0-C&3. 

[0ii2] msme izmzmmm!iiii%m(»mm* 
[0113] \mxT7-jjkikv>tzib<»wm>--m*. 
[0ii4] -AzmmtoK&mmMwmtitfrtytiy? 
[0ii5] 08 6(o\m<DW'r-*ffim-tz>*'( 



56 



[0116] ^ijao^^^o-^jfe^t^o'^^ 

0T'*-5 O 

[0117] &mi<D^mi<»im>w*3&>-t7ny 
[0118] *!6iia©^^toflfecD{?j4at)-ryay 

*0T-&£. 

[0119] ^W<»%&MbV>mm*$ltt7uy 

10 [01201096 tO[l]&©S&f££^1i$g0'T:*&S. 

1 3, 3 3, 4 3, 6 3, 8 3, 1 0 2-)677-f^ 
1 6, 1 7, 36, 37, 46, 47, 6 9, 70, 8 
9, 9 1a, 9 1b, 104- 



[01] 



110] 



JL 



ansa 



12 



7 -fib? 



f 



~T~ 
100 







0 






Mas 





[02] 




Anas* 



ttf* 



iir— 




"6S2 1553 




(30) 



32 1805 



\®3) 



[EI2 0] 



9 -1 

U " 



L*_.iL.j: 



m 



J7 . /» 



1 



Mttttfi 



vb, vin qjjofls (v) 



[04] 



ZEHZ 



3fW 



iftft^K 

7* A* 



112] 








*a«ta 


6 


Htttt 












1 

101 







25*A 



D»2 3] 



100 



102 10? 



mi 3] 
— sat* — 



Man H 



101 



103 



«h1 2 3 1 



32 180 5 



JUJK 



ClKa^. BB12B —67a 

















0 






ft 












_L_ 



ft 
IP 



OUQIS -«7b 



J- 



[09] 





Cite . 




-87- 










T 










































M 


atutsra 




* 

1 




















CLKb_ 


of&fit» 


-87 b 



ft 


> 




*** 












> Xfttt 























) 









IT 



10) 



[1314] 



"3T 



(02 6] 



T 




T 




T 




P ? V 

no iw. no 







L__. 



-■flo- 



at! *ir 

1MB 



I 

101 



(32) 



tfBB¥8-3 2 1 80 5 



[EJ2 4] 



100 

S 




ioi J i 



*"1 fciSttfciitt 



Q03WC 



0 10 20 30 40 50 

aa (t) 



ttow 



101 



II 6] 




[02 5] 



100 

t 




T 




102 




T 

no 



[Hi 71 




118] 



[H2 1] 



»»8 



— j. ^ eauttna 

10S-| 




1 aaa 


JtUHR 
it* 





3T 



! 101 



(019) 




*«a j 


fifl 


& 


858* (-■ 






! 1W 








— 

etmxui 



(33) 



^8^8 — 3 2 1 80 5 




[|g|2 7] [03 6] 




[02 9] 




(34) 



^1^8-3 2 180 5 



(133 1] 



-aew- 



was 




103 



[193 2] 




IBS 3] 




134] 



[04 0] 




100 



O 



X»<Xo 



ss« 


SKftlft 
** 


MZfi 





□1 




(35) 



5p8-3 2 1 80 5 



[03 7] 



[03 8] 



S98P 1 




ftSfftft 



100- 



saw . 














*saa 







***** V100 1« 1 2 11 



[03 9] 



im* i] 



jusata 












D<0 



^1© 



(a) 



[04 2] 



1 g«fil 




1 















112 1ft 







amis** 









[®4 4] 

500- 



-4 eawttas 





1 sa» 













084 53 









T 














-fi- 


106 ; 
• 




J. 

112 








r 
i 






105-4 



(36) 



^¥8-32 1 80 5 



[®4 3] 



maa 

-r -1 



TO 



1 ece . 




ft*a« 



TO 



[04 6] 



JBAS 1 


ED 


amis 


L 


ttt 



r 



H2 

~5y - HrtV9M»a*T * 



*<xt» 


ASMBB 





[1214 7] 



sas» 




| s<*» 1 


• 






1 

. . i 





[04 8] 



: 2£t» 1 


103 


1 

— , — i-i — , — 











Kltti j^K 



tlS TU 



r 



01 



[E4 9] 

| *ks — , | xaa- 



0tt 
*«0 





1"" 


a«8 





(37) 



1^8-3 2 1 80 5 



[05 0] 



[H5 1] 



T 

106 



I 

1H 



■ ifrCJSJ — 




1 fifltt 


It* j«JR 






Man 





r* 

105- -i ! 
■Vf" K/f^«(WHf T <sa««att • 



p- — SOtt 




I 

1 






JfeKfllO 



106 j 



ry 



- K>lVaiM«flV 



105 — | 



"1 



[05 2] 



1 aais 




an 



T~r rT" 

mo* { m 

t • 



r 



r 



6* 

MR 



i>» lift 



100 



r 



T 

118 



r 



[05 3] 
fu*n<pmm- 



tie 



~1 — 

106 



r 



1— 



r 



[05 4] 



118 



1 

103 



(38) 



mWS-3'2 18 0'5 



{05 5] 



l®7 H 



1 P 174 WB 130 

4— 




UO 132 129 



(05 6) 




| as« 












i 





r 



JfcHSt>BB — , 



r 



-^4^> MSB 
lit Lp- r 



103 
I 



[137 3] 



91 A A fl ft 
9 > A A A fl 



A A A A 



CLKflfl 



[05 7] 



saa» 1 




StH« 








H2 



r 



r 



! 



*T r 

— ■■ i 



[BOB 9] 



1837 2] 




1 



CLKj&S 



[06 0) 



\ 



r 



muns 



(39) 



*F3fl$¥8-3 2 1 80 5 



HH5 8) 



[137 4] 




Sfc»LO 






g 


L 












2*6 



[07 5] 



X*LD 















246 



ft*S ~ 



16 1] 



in 



ttHtttb- 



JtttlBB 



Ti 



i 0 



205 

Hi 



208i 



208 



(40) 



mft¥8-3 2 1805 



16 2] 



(1218 2] 



L-TTL 



J2L 



tSttfiC? 

2D9-v 
To 



2^1 



J 



BtlA 



toll* 



i-5 



20$ 



260 ?6t 262 263 



[06 3] 



r J2 nT[j 





fi 






aoa, „_ 


KKRV 



164] 



Ett©» H —I «b@tt U 



— sa- 

205^ 



/209 



^8^8-3 2 1 8 0 5 





[127 6] 



240 
_1 



fttftn 



180} 



arm* 



792 



J63- 



2$H CLKIMl 

n — 



254- 



(42) 



^§¥8-32 1805 



[06 7] 



[08 8] 



203 3 



XKSC3 



202, 




2tt 





[09 6] 



x. 



L acuta • 



1 



[06 8] 



2H 



[07 9] 



Xj0L D 



2tt 



**&8» - 



246 



lA 



18 1] 



tt9 



251- 



252 2' 
_J 



CLK»ai 

— c 



20O II* 



(43) 



#Bi¥8-3 2 1 80 5 



[06 93 



[09 9] 




_[n_r 

J~LJ~L 



1100] 



tut 



\A/ 



170] 



fOQHi 



is 



S 

~>-2U 



100t»A 



JSL 



(li") ^Z~^t *** 




ZOO Hi 9D99flH} 



[08 4] 



MM 



an 



9-9 



9*1 



(44) 



mU¥8-3 2 18 05 



(08 3) 



ushers 



— T— 
300 



— I — 
304 



306 



308 



no 



[08 5] 



300 



lit 



♦omasa i 



[08 7] 



324 



300 



MfeBft T318 



ttlBBO 



— , — 

308 



-081J5SII2 



(45) 



2 1 8 0 5 



(08 6] 



198] 





on oft cxt aeon two* crtan oooflocotiac 
U Hj> u u?) fi Ui> *\ «ii 'i tfi) h tfi» it r*ji 



10101010101010 



tc) 



fi - fi - h - <i 



— f > — *i — 



1010101 0101010 

ft ■ - f s - h - h ii - *i - 



im i o s j 



302 



B4BI3 



"3C 



328 



a 



jtDtttara 



— 5 — 

330 



[128 9] 





3J6 




31* 












aft* 




tftife* 


~r 





*y%n tuna 

K&tf M 



"3T 



B1W2 



1 



[09 0] 



L..1 l.-L- 



X 1 « I 



CH1CH7CKJCHI CHI CH2 CHS CHI CHI CH2 CHS CH4 CHI 

fi ft fi u 1% u f) u fi ^ f* u 



$S0l¥8-3-2 180 5 



19 I] 



1 1 2] 



_31 



IT 



IT 



JfcSttEft 



^ ftfta 



— as 



oa» 

K 3CS B»l 



>tB» 



-180 



[09 2] 











RAM 




tffHft 







"X" 



157 







KftO 





. — *OUiJt> 
^0S Bttl 



fl&SSft 



o 



/310 



KM*? 



[09 3] 

-306 



0 



336 
1 




318 

1 








atb* 







1ST 



M9 



-0*Jb 



0U2 



3 2 1805 



194] 



Kttff 

s 

(02 



MB* 



fcOt 







sna 




saa 




RDia 



1j 



115 



ft 



ion a 



19 5] 



-Of. 



Ktaa 



1ST 







tzaa 


i 



fin a 



— T— 
416 



Ml 



1104] 



j-i_n_r 



CHI CH?CH3 CKt CHI CH7CH3 CH&CH1 CH2CH3CH&CH1 CH2 

d - «fi> - ft - IM - U - (M - fj - 
l* f» - - *»*»-- *»«•--- f» fi 



[010 7] 



K>1A . A 



5 



(am > a 



BBl l 3] 

S36 



itaa 
6a*« 



ttaa 



iT 



AMoea o 

JUbB 



(48) ^08^8 -3>2 1 8 0'5 



[09 7] 



Jl 



JlfcSlitt 



430 



Q/2 Hi 



-439 



D 



Q/2bUA 



0/2 bit* 



**»0 



&£ffllf 



U36 



IT 



IB10 1] 



A&tf 



tosw 



31! 

fa/2 H a 



" (BPF t ft ) I I 



q/2hu/s 



440 -v 



u 



Sftft? 



if??™*) 



iten 

IS REF 



^5T 



[Ell o 3] 




[010 5] 



3_JL 



Q/Z Hz 



130 



I a/4 h» I 



I 



431 

L 



T 



(*)h 



tt«o 




SB 













I 

476 



a 



(49) 



^¥8-3 2 1 80 5 



mi 0 2] 



PI 10] 



434— ft-A.<*j* 



OB 



lb***-?* 



KM*? 



Jt«<3& 



WO- 



RM* 

(i.J 



(r.) 




(El 1 0 6} 



_3L 



U9- ttW^TJC 



Jfc. 



Q/7 Hz 



(50) 



m%¥&~ 3 2 1 8 05 



[010 9] 



5*~ 












itcw 


r 









«KK o . 

U9- 


so 










T 




















ft-Q Hi 








1/2 




5*0 S&l l< 


92 Q HiOTy^M 



II 1 1] 



[012 0] 



Qbii/s m. 



-OCH2 



ft**« — OCH1 



JfcflttBJ 



Q/2 He 



**** 



RS9 



520 







1 
















( TT" ) 


/ 



<!> 



•4*9* ft£F 



•EMI 



1 ft 1 1 0 

_TLrn_ 




IM1 1 6] 



318 
I 



3U 



J_i 



■awn*-* 













I 










» 

300 




I 



607- 



J 



316 
L. 



e»2 



mW8-3 2 1 80 5 



[El 1 14] 



an h* 




g- "vco"] * *»■ 



all Q/4 H » 



ftt» 



U 8 7 

L RMlftSSfl 

5—i 



T 



i 

*4S 



1/2 



QUI 1 5] 



lb) 
It) 



CH1CH2CH3CW. CHlCH2O0CH&aflCK2CH3aUCH1 
010101010101010 



j-i_r-LJ-L 



CHI CH> cm oa CHI oo cm 




1 1 7] 



902 










fflttiUM?-? 


*t±sn 






S 



E 



300 



602-1 



3 ft* JO 



31*2 



(52) 



^^8-3-2 18 05 



II 1 8] 



Rtfttt 



304 



32 B 
L__ 



IT 



6JV* 



BJ0 1 



-OftHiJO 

e»2 



[01 1 9] 



32t 



if 



"ST 



328 



330 



ess 
(taw 



•OJUH3) 
BUI 



(mmm mm 



